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IN THE CLAIMS 




(Currently Amended) An image sensor comprising: 
a monolithic substrate; 

a CMOS image sensor on the monolithic substrate and adapted for defining an image 
signa\photoelectrically converted in response to received light; 

frame memory on the monolithic substrate and adapted f or receiving the image signal 
from thetMOS image sensor; 

an array of non- volatile memory cells on the monolithic substrate and adapted for 
receiving and storing the image signal from the frame memory, wherein each memory cell stores 
a trapped chargp; and ^A-u/w^ 



a patterned conductive layer adapted to electrically interconnect areas of the monolithic 
substrate, the patterned conductive layer including: 

a leAl of protective material fabricated over the array of non- volatile memory 
cells for blocking the light received by the CMOS image sensor so that the 
trapped Vharged is not erased from exposure to the light. 



2. (Original) The image sensor of claim 1 wherein each memory cell is a field effect 
transistor with a floating gatfi 

3. (Original) The image se\sor of claim 1 wherein the level of protective material is 
polyamide. 

4. (Previously Amended) The image sensor of claim 1 wherein the level of protective 
material is fabricated as part of the CMO^ image sensor. 



5. (Previously Amended) The image sensor of claim 1 wherein the level of protective 
material is a layer of metal fabricated as an interconnect for electrically connecting the CMOS 
image sensor and other circuits on the substrate^ 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.116 - EXPEDITED PROCEDURE 

Serial Number: 09/136,680 
Filing Date: August 19, 1998 

Title: CMOS IMAGER WITH INTEGRATED NON-VOLATILE MEMORY 



Page 3 

Dkt: 703.032US1 



6. (Previously Amended) The im|ge sensor of claim 1 wherein the CMOS image sensor 
comprises an active pixel array. 

7. (Previously Amended) The ippge sensor of claim 1 wherein the CMOS image sensor 
comprises a passive pixel array. 



8. (Currently Amended) An imdge sensor comprising 

a single integrated circuit; 

a CMOS imager in the single 
received light; 

a non- volatile memory unit ir 
wherein the non-volatile memory unit 

a patterned conductive layer t 



integrated circuit and for defining an image in response to 

the single integrated circuit and for storing the image, 
is fabricated adjacent to the CMOS imager; and 
dapted to electrically interconnect areas of the single 



integrated circuit, the patterned conductive layer including: 



a level of protective 
blocking the light 



9. (Original) The image sensor 
fabricated as part of the CMOS imagdr 



niaterial fabricated over the non-volatile memory unit for 
received by the CMOS imager. 



of claim 8 wherein the level of protective material is 



10. (Original) The image sensor 
controlling transfer of the image from 



dl claim 8 further comprising a micro-controller for 
the CMOS imager to the non- volatile memory unit. 



1 1 . (Previously Amended) The 
unit stores program code information 



imafce sensor of claim 10 wherein the non- volatile memory 
>r controlling the microcontroller. 



12. (Original) The image sensor of 
receiving and processing the image froi n 



claim 8 further comprising a digital signal processor for 
the CMOS imager. 
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13. (Original) The image sensor of c aim 8 wherein the level of protective material is a layer 
of metal. 



14. (Original) The image sensor of c 



aim 8 wherein the layer of metal is fabricated as an 



interconnect for electrically connecting the CMOS imager and other circuits on the substrate. 

1 5 . (Currently Amended) An image sensor comprising: 
a single integrated circuit; 

a CMOS imager in the single integrated circuit and for defining an image in response to 



received light; 

a microcontroller in the single ii 



CMOS imager for storing program cod< 



integrated circuit, the patterned conduct 



tegrated circuit and for controlling the CMOS imager; 



a non- volatile memory unit in ft e single integrated circuit and fabricated adjacent to the 



or data; and 



a patterned conductive layer adapted to electrically interconnect areas of the single 



ye layer including: 



a level of protective material fabricated over the non-volatile memory unit for 
blocking the light received by the CMOS imager. 



16. (Previously Amended) The image 
unit receives and stores the image. 



sensor of claim 15 wherein the non- volatile memory 



17. (Original) The image sensor of claim 15 wherein the level of protective material is metal 
fabricated as an interconnect layer for eleptrically connecting other circuits on the single 
integrated circuit. 



1 8. (Original) The image sensor of claim 1 5 further comprising a digital signal processor for 
receiving and processing the image from the CMOS imager. 

19. (Currently Amended) A digital carjiera comprising: 

a single integrated circuit; 
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f 



a CMOS image sensor in the single infc 



signal photoelectrical^ converted in response 
an analog to digital convertor in the siif, 
converting the analog image signal into a digi 



a data compression/decompression un 
compressing the digital image signal providei 



grated circuit and for defining an analog image 
o received light; 

gle integrated circuit and for receiving and 
al image signal; 



a frame memory in the single integrated circuit and for recording the digital image signal; 



in the single integrated circuit and for 
by the frame memory; 



a non-volatile memory unit in the single integrated circuit and for receiving the 
compressed digital image signal, wherein ap itterned conductive layer adapted to electrically 



interconnect areas of the single integrated cinuit the patterned conductive layer including: 



a layer of protective material is fabricated over the non-volatile memory 
unit for blocking the li ght received by the CMOS image sensor; and 
a microcontroller in the single integrated circuit and for controlling the exchange of the 
digital image signal between the frame mem ory and the non- volatile memory unit. 

20. (Original) The digital camera of claim 19 further comprising: 

a digital signal processor for receivir g and processing the digital image signal from the 
frame memory; 

a digital to analog convertor for conv srting the digital image signal to an analog image 
signal, wherein the digital signal processor a id the digital to analog convertor are fabricated on 
the single integrated circuit; and 

an electronic view finder for viewing the image. 

2 1 . (Previously Amended) The digital can iera of claim 1 9 wherein the non-volatile memory 
unit is fabricated adjacent to the CMOS imaj ;e sensor. 

22. (Previously Amended) The digital car iera of claim 19 wherein the protective layer is 
fabricated as part of the CMOS image senso \ 



\ 
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23. (Original) The digital camera of claim 19 wherein the non-volatile memory unit stores 
program code information for controlling tme microcontroller. 



24. (Original) The digital camera of 
metal interconnect layer for electrically 



( laim 19 wherein the protective layer is fabricated as a 
c )nnecting circuits on the integrated circuit. 



25. (Previously Amended) The digital 
comprises an active pixel array. 




26. (Previously Amended) The digital 
comprises a passive pixel array. 



camera of claim 19 wherein the CMOS image sensor 



camera of claim 19 wherein the CMOS image sensor 



27. (Currently Amended) A method of fabricating a CMOS imager on an integrated circuit 
with non-volatile memory comprising the Steps of: 

fabricating an array of non- volatile jmemory cells; 

fabricating a light blocking and patterned electrically conductive layer over the array of 
non-volatile memory cells; I 

fabricating the CMOS imager for defining an image in response to received light; and 
fabricating a frame memory for stori lg the image from the CMOS imager. 



28. (Currently Amended) The method of ck im 27 wherein the light blocking and patterned 
electrically conductive layer is a metal layer used as an interconnect for electrically connecting 
other circuits on the integrated circuit. 



